Key words: calcium intake; calcium stone formers; dietary habits; hypercalciuria; hypocitraturia; hyperBackground. The high social-economic cost of oxaluria nephrolithiasis wholly justifies the attempts to understand its mechanism and avoid recurrences. The influence of dietary habits and urinary risk factors has been evaluated, but the results were discrepant, probably Introduction because of differences in the methodologies used to compare patients and controls.
Moreover, some authors reported that changes in diet are helpful in avoiding relapses in already known stone formers [1, 3] .
Biochemical parameters Stone formers and healthy subjects had never been evaluated prospectively during the same period of time. To complete the analysis of risk factors for calcium stone disease, we collected urinary parameters in free choice diet:
The aim of the present study was to assess dietary and 24 h urinary output of urea, creatinine, calcium, phosphorus, urinary risk factors for idiopathic calcium stone disease sodium, magnesium and urate. These were all measured by by comparing calcium stone formers and a control DAX Automat (Bayer Diagnostic). Oxalate was measured group. The healthy controls were recruited during the by an enzymatic method (Biorea) and citrate by spectrophosame period as our stone formers to avoid the influence tometry (Boehringer-Mannheim kit). We also determined of seasonal variations. 24 h urinary volume and urinary pH. Creatinine clearance was calculated through the Gault and Cockcroft formula [23] .
Subjects and methods

Statistical analysis Patients
The results are expressed as means ±SD. Analysis of variance One hundred and eight patients with idiopathic calcium was used to compare SF and HS. Proportions were compared stone disease attending our outpatient clinic between May by the x2 method; P<0.05 was considered significant. Last, 1993 and April 1994 constitute the stone formers (SF ) group. association between calciuria and other urinary variables was Patients with hyperparathyroidism, infectious lithiasis, sarco-studied with correlation coefficients and linear regression. idosis, cystinuria or polykystic kidney disease were excluded. Patients were included regardless of the number of stone episodes: the consultation was justified by either a first Results episode or a recurrence of stone. No patient included had been explored previously for this stone disease.
Personal characteristics
The control group was composed of 210 healthy subjects (HS) without personal history of stones who attended the A demographic study of SF and HS groups revealed Dietary habits parameters in each population as a function of weight ( Table 4 ). Urea and uric acid output did not differ Table 2 shows the intakes in calories, proteins, carbo-significantly between the two populations. In contrast, hydrates, lipids, calcium and phosphorus for SF and urinary citrate excretion was lower in SF than in HS HS. The two populations did not differ, except regard-(P=0.03). ing calcium. Calcium intake was lower in SF Hypercalciuria is a high risk factor for stone forma-(794.8±294.1) than in HS (943.6±345.4) (P<0.01).
tion. If it is defined as a calcium urinary output >0.1 mmol/kg/24 h, then 37.1% of SF vs only 21.9% Urinary parameters of HS were hypercalciuric. Table 5 shows the correlation study between 24 h calciuria and other urinary Urinary parameters differed between the HS and SF parameters. A positive correlation with urinary urea groups. Urinary volume was greater in SF (P<0.001); was found in both SF and HS; this correlation was Calciuria (P<0.001), oxaluria (P=0.001) and uricosu-more significant in SF than in HS. A strong positive ria (P=0.02) were significantly higher in SF; and correlation with sodium was found only for HS. No urinary pH was lower in the SF group. On the other correlation was found with urinary oxalate. A strong hand, there was no statistical difference in phosphatu-correlation with phosphate, urate and creatinine was ria, citraturia, natriuria, magnesuria/calciuria ratio or observed only for SF. No correlation was found creatinine clearance between the two groups ( Table 3) . between protein intake evaluated by dietary questionUrinary urea, which reflected the protein intake, was naire and urinary urea. significantly higher in SF (P<0.05) ( Table 3) .
As SF were heavier than HS, we analysed urinary 
Discussion
found in protein intake estimated by the dietary quespopulation. Other major findings were a higher daily tionnaire. However, urinary urea, as a reflection of output of calcium, oxalate, urea and uric acid in the protein intake, was significantly higher in SF (P<0.05). SF group.
This difference was non-significant when urinary urea Renal stones are three times more frequent in men was related to weight. The conflicting results of the than women [2] . Hence, some authors limit their dietary questionnaires and estimations of protein studies to the male population [3, 5] . Those who studied intake by urinary urea may result from the method of both sexes discussed the results independently in men assessing nutrient intake, as some have noted [24] . and women [12] or used a matched control group [24] .
Many authors studied the correlation between dietary Another striking difference between the two populaprotein intake and frequency of nephrolithiasis. In tions is weight (and consequently BMI ). Results conIndia, Anderson showed that in the North and West, cerning weight are conflicting: some authors, including where animal protein intake is 100% higher than in us, believe that SF are overweight [25] , but others the rest of the country, the frequency of hospitalisation found no significant difference in weight [12, 26 ] . This due to stone disease is 23.6/1000 versus 5.9/1000 in the could be explained in two ways: either weight constiSouth . The results of tion or weight in SF and HS. Thus, in our study, dietary records concerning protein intake in SF and weight appears as an independent risk factor for cal-HS are sometimes discordant. Some studies reported cium stone disease.
no difference in daily protein intake between the two A family history of stones is common in stones groups [12,24] whereas others found a significant positformers [10-12, 28-29]. In our study, 42.9% of SF ive correlation between the protein consumption and reported a family history; percentages vary between 39 the risk of stone disease [26, 33] . The prospective study [29] and 55% [10] . Some authors reported genetic of Curhan et al. also found a positive correlation with transmission of hypercalciuria, one of the most preval-a relative risk of 1.33 [5] . Lastly, we found a close ent urinary risk factors for stones, either in rare positive correlation between calciuria and urinary urea X-linked diseases [30] or in familial idiopathic hyper-in SF and HS, as reported by Wasserstein et al. [12] . calciuria [11] . This could explain the high frequency The even closer relationship in SF might indicate that of family history of stones in SF. However, the exist-lithiasic patients have a particular sensitivity to the ence of SF families might not necessarily signify that hypercalciuric effect of proteins [33, 34] . nephrolithiasis is only a hereditary disease. Members
This study allowed us to analyse the urinary risk of the same family share not only the same genetic factors for calcium stone disease. The first result, which inheritance, but also the same way of life and especially may seem paradoxical, is that 24 h urinary volume is the same dietary habits. The wives of patients from SF higher in SF than in HS. This is also the case in families also seem to have a greater risk of developing different studies [12, 26 ] . In fact, it is commonly admitstone disease [28] . The abnormal frequency of stones ted that drinking is good for kidney disease, especially in some families could be interpreted as a hereditary in cases of nephrolithiasis; thus patients already follow tendency to form stones that arises only when some this advice more or less consciously long before specialdietary and environmental factors are present.
ized consultation and real dietary advice. We did not We found that calcium intake was significantly lower investigate the nature of fluid intake, but Krieger et al. in SF. In contrast, most case-control studies showed studied the 'preferred drink' and showed that beer no difference in daily calcium intake [24] , and one drinking seems to have a protective effect on the risk study reported an increased calcium intake in SF [26 ] . of urinary stones [35] . However, a severe calcium restriction could cause Hypercalciuria is the most studied urinary risk hyperoxaluria via an increased gastrointestinal absorp-factor. All the authors agreed that calciuria is increased tion of oxalate [15] . This may explain the results of in SF [12-14,25-26 ]. The frequency of hypercalciuria the prospective study of Curhan et al. [5] who showed in our study is similar to the 20-40% described in the a negative correlation between calcium intake and risk literature. This elevation in calciuria is in fact difficult of stones, and who suggested a protective effect of a to explain by dietary habits: protein intake seems calcium-rich diet. In our study, two interpretations higher in SF, but not when related to weight. The could be given: either the lower calcium intake reflected increased calciuria cannot be explained by an increased a real difference in dietary habits which could be sodium intake, since there is no significant difference considered as a risk factor for stones, as Curhan et al. in natriuria between SF and HS. In summary, there are no dietary habits that explain the elevation of reported, or it was only the consequence of more or 
